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[oooi] #38sn«\ ±mm^^*/u<Dytmm*yxTJ*Rx*mwii/x^m<Dftmic 



[0002] iff*fs *yh©AiS#ttRfc:#v\ ft»«*yM7— *©^#*«ri**3 

LTe^-t" ; 5iKS^f l J#S'(K^ (WDM: Wavelength Division Multiplexing) 
#*a*^fl{bSft5Kl£oTV*5 0 WDMv/^A(c*5V>-C{i, *i««#(ff|A.tf, 
^/Vt*^^K~^r^T>-^:EDFA)0^^||^-5T^t^5^ x ft 

[0003] roi^^WHSrWSt'fa^ao— o£LT, WDM^fA^^ctS-a-jftSoA 
#$J{C^3tei^$8(VOA: Voltage Optical Attenuator) Srlfctt, StSfelC 

[0004] *©fcJt>jcf4, ^©VOASrafc^HcE^-fSCtJCioT, SESS^VOASr^V^ 
S7WSVOAOttffl*ff4U\ -jttfc, VOAKltt, {g#A»£c> «SiftfcHft# 

[0005] rcD«t5^g*^fei-voAiLr, m^^m, a^ft^m, ( 
J^fcJ:«)JBW*^*fti-S»*)*fflv^^|«^OA*s*>« 0 *R3t^S* 
**fflv^V0A(J»)t^MV0A) ©jRSgtfmfcLT, ia£gtefc*frLTJB#fspa> 

[0006] %mm^~mM^ si02(r.mi^yv^:^muntitmvx, mtWASttf 
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x^t\^nm^^ a #k> tfy^vmm. ^^>mmm, rtv^mm, 9 
[0007] f&yt^mvoAcDummu -(D&tm&z^-r&ftmtfv^-tfnzm^^t 

[0008] mm, v£m<Dmyt¥MvoA(Dffii$z^tz*^h>'¥ L ffimx&z> 0 rtuco^ 

T{i, mm 2002-1 62654-*§-<&# > ELECTRONICS LETTERS, 23rd November 
2000 Vol.36 No. 24, pp2032-2033.^Ll>*ELECTRONICS LETTERS, 26rd April 2001 
Vol.37 No.9, pp587-588.^#fiS,cDri: 0 

[0009] mi<Dmyt^m*s^itmm&2oicio\,^xi^ mm^faibmmm&tizb.z— 

(Dumtf-tg-i-Zo -fz>t, m^m^^tmM^2o^m-r^^v^~-un 

~h^m^2i^mm^^A^%<j>io(yt^-pio)^-y<u22^mmvtc 
ta^-*:— vytm&&23<D±fzmmmz&\,^xmi!k^~-\?yt </> i, * 2*>m 

22<Dmm\z.m&^ ytmmtm^'o, w&$k, is^y/^—h*?tm&&27<Dmt) 

(pi i) jos«SH-5 (-T**>t>, pi i < pio) 0 

[0010] _h|5^^^I^^^20^M^J^@BfiLTTU-rM^T^^S^fll 
4dBT'fe5o ) 0 
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[0011] #359jrau ±tz<D*&miz.m%.xte£tiitb<D-ehv), ^—^icMmB^fitcTu^ 

[0012] ±mwkM%M&:-tz>tc.tb(D^&bi,x, 
tfiiEigicD^^/^~Kftte$^^ 

z^i-&m2(Dftmm&k,%mttzkz<&mki-z>h<DX3bz> 0 
[0013] *&wi*, xti%i)^m-r^m\(D^if^~v%Bm^k, m^yt^Bm-r 

m p mmvx^^^~h^^m^±K\:-^Mm^tcmytmm^ytmm^ 
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^mytmM^^m^mm\z.mm^xT^m^^mm^m^tcm^, 
[0014] mumi(oftmfc&cD^;u^~h*ytBMi%<Dftmb, mm^^^-vytfcWi 

m^m^ytm^^nn^t^^^-^^x^xmm^ntzm^-vyt^ 

[ooi5] mm^^^-vft&ytmzmmi-%fttemm&*i&mi-%tc!t>, mm^^ 

m.^<D^;v^-Y^mLU<Dnmbm(D%m&^(D^/v^-Y%^%^b<D 
^s$^/j^<^-5fcfe > t-?icmmm£tixte\,^w&, -rf£t>*>%mn*>& 
^bu^^m^Ats%(D~m^m2(D%mw.^<D^;v^^Y%^%mzMm^ 
, Ats%^mM-r^b^m±x^, ^mm^^^mm^n^b^x^^o 
[ooi6] mm^<D%m^<o-^/v^—Y^tB.mu<D^mb, mmm2<D^tm^(D^ 
^^-v^^biKmmvxyt^^^^mmm^m^^bm^i. 

%&b*, m^ommxmm\^x%^^^x.o\zMn^z.bKxy), mmz&mb 

-So 
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[0017] A(rflB3f£MHfa*3/i mWTtfc5:W^fju^ 0f^WPH?r3M m^T^-r6-<b 

[ooi8] iffis^io^^jiso^KD^wN^^, mmmr^^-r^ttm^w m 
[0019] r^m^ytmm^xh^x, mmmyt^m^ytmm^mmmincmm 

h^tcib^-^mm^x^xmm^titz^^-v^mmmmm^mmm 
xz% 0 z&tcfrmfrtcmmmnT^mftmmmmtbti&o 

[0020] [mi]igi^ ^<D^it^m^mytmn^^-r^^h^mmxh^ 0 
^mmxh& 0 

[|2l5]|2l5f4, ^BI^f^S^^M^^^^O^4£0||»^^^-r^^h 
[|H6]|H6(a) H2WA-A , ^t-*5^63 1 fc^SS»fffi(l|-efc'9 % 1216(b) fi, HI2(D 

[H7]ii7fi. m5<DE-E'mztsrtz>ytm&&mmmxhz> 0 
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coo22] ^mmm^>m%^m.^%WM^(Dmi(ommrm^. 023^06 (a) -(c) 

[0023] IH6(a)-(c)^-r<J:9^, *^^cD^^ pT^^s^100«, Si(^y 

mmts^tzi><DX\ m^^rmi, 7, 3, 9A«\^;/Kjf i2A, i2c<Dmiffmx<o 

[0024] ^mmMmomytmm^m^tmmmooom^. m2*m^xmw-tz> 0 
[0025] myt^m^ytmrnmoote, mi(vytm$L®50b, mi<Dytmmm5o^m 

^x^±i,tz^^-b^^^i'^tc^(Dm2(Dytmmm9^m^ti^ c 

[0026] mi<Dytm$i&50\^ PIN) 1£tem3rZ>%\<D*/^y;V*:*- y% 

mi(D^-y<mt,mi<D^-y<U2^Bm^^(DBm^^m^thtc^/\^' 
^-h-yttemmt, ^?v^-Y%^mm<D±M%(o^m.^\m^fhtdm2 
<D^y<mt, m2(DT~^m(D±myt(DBm^^m-^ritcm2<D^^/u 

[0027] CL^T, BlO^/^-raeiSl^ mKDv--^U2t, -viV^— Kftfc 

M3i, m2(D'r—^mt, m2<D^v^—b-^mu8ti±m—<D^^mcL 
i*mi~z> 0 tit, %\<D^^?v^Y%^m.^\b^2<D^^^-Y%^mM 
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[0028] |&2(75ft*«9te, ^/I^*-K*«WlJ30^«fllBS3Sl*>b9fXfe©Aft2 /3 
(0< J3 < 7t/2)Sr^i-53fe^8SiUTU^^TV^ 0 UfcflSoT, ^HJS^fil 

[0029] r©^2co)feiiSK9li, ■?^*r*-h r ytteMM3tmcmw2%#u PI, P2£tf 
f»HaiJS3Sli(D^,£ii-5^/i'5^- K#©g:}te*B9Ai, fg2<7»:^77WE— K 
ft«lff580i|>lWl£|!gai£^ S3t 

[0030] ^10^^^ifg50(Dm2^>^/^-K^»lfR8<D4 3 ^lftCLlt, £2 

[0031] ^mmmm^m^x^ tisi<Dyt&&&<oBi<o^~'*&2(Dytm$t&M 

Vt&tkmmMmzUZo Hl<D^-^2^*3V^ lM:w(z) = (2a 

Agz+wmin2)l/2^i93to 0 z(O^z^Ll) fUl^x— /^20±|5 

*'fr*llCLll::»ofcj&l©^— '<«$2©A3&*i\ Lfc^oT, W(z)l±S$zl^ 
ttS^lW— ^^2©«3r*U W(0) =Wl=Wmin, W(L1) =W2=Wmaxi 

711, 7, 3, 9A©JB*fJ*SS:*-r» Sfc, af40<a<l«r^7i-f^-Cfc-5o ±IE 

[0032] c©J;^^Jfe»J!B©fft*^TO^^#ioo©»Jt^a!>fco-ctt, 

[0033] si, #7*, xtt* wy^*-tt"^»e>riEsaaE±fc, jfeSMfy-*— uw&m ^x 
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[0034] ±&m$a&=*Tmi, 7, 3, 9A&M}$-rz>\z^ y^bvy^yy^mt, y^A^vf- 
mit^^^y^-^m (rie) > #-«wfc#afc£L-cjfl v >e>n«. 

[0035] #tv v?, &JR*m (fliRtf, Ta-Au) &M&MmXi**'<v?V>'ymzMlSLm* 
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[0036] ±m<D£5\cvxffif&£frtc&mnMm<Dmyt^^£ytmmmoo(Dm 
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^-K^e^3<tm2(7)^^^gS9t^^^rSV^^^Tl^^t>*£t!C^m$^ 

[0046] ... ^r-c\ *nsjfi^i»»j:*j^"Ctt, ±isii^2 &&!&-rv&tem%LTuz > E.mm 
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&^m$nSK^-K^^ctt)-S^A-X^^20^^^SS9(c^«?iitfr«i: 
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[0047] Lfc^ot, ^mmmm<7)m^m^^tmMmooA^mm^mmvxT 
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[0049] *^^^CD^^^oT^^;^^100Bf±, ▼/l^-*— K3fee«WS3W>tj»HW 
[0050] ^±©J;5^LT«^$Hyt*llffi^fl8©f»3te^S!^r^3fe«««ilOOB© 

[0051] *^jfij»«Bfc*5v^-cw:, *mMzmmi)mzfrt£^m&\ambtt<z>-Q 

[0052] ^mt-^«4^J:oT^jE^^fci^^^-K^^BI#LTte^aj^5fcft(D 
#2©3t*»l&9fifc— *fc^#^;h/rfcl ^»3"C*>, -v^^E— K*e«R»3 

[0053] -^-c\ ^mmmmi-i, m^-Y<D^%\z.m-^mm^m.m^^(o^^ 

&5<DT\ if AS$c«ri£fefc3"tir«5££as-?£5„ 
[0054] jfcfc:, *%gu fc«R*Jft*^Si TO*«*#©»4oaEJ6»«fcov vC, 135, 7, 

mmm^-r^^h^mmx-^ urn*, 05<oE-E:n-c©3tei*afcB&!iif®ei 
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[0055] *%ffi&mH., ^3cD^J£^flgJC*5V>T, m2(D%m^9<D^n9Atm<D 

[oo56] ^±(Dx^vxm^titz^mmmm<D^yt^mn^m^mooc(D 
[0057] m8f4, *mmMM<Dmft^m^£ytmmmz$ortz>ytm&M;<D »i&$&m<D^ 

AT(°C) , tt«if±wag3te««*(dB)*«f-f- 0 

[0058] z<D^^u—>3^icisn^m^7^—^sxr<DXo \z.mmi,tc 0 

[0059] Igl&t^Oftagj&gg^TJil, 7, 3, 9A©JE#fap=l. 533, *7S>KJ112A, 1 
2C<Dm$fm=l. 526, T§P^yKSl2C<Dl¥$dl = 10jum % &i;&tf»2©# 
^^S§='Tjl(Dff$h=7Mm, ±$P^9s/Kgl2AOl?:$d2=10jLtm, Hl&t/ffl 
2©-»'^/WE~ Kftfci&gBl , 8RXfm2<Dltm$Lm9(Dmt)i&M9C<DmWl = 7 
Mm, -v/l^E— V%teffiMZ<D$gW2=30 tMm, *%\<DJ— /^2<7)S$L1 = 110 
O/zm, •^/l^-t—H '3frg*R&B3<Df&£L2= 3000 M m, ^2cD^— ^70g$L3 
= 900 n m, l&*^21<^M^gi$Wl&*:g:£L4 = 100 M m, M*3t^«SlO© 
^^g)5O,M^S$L5 = 500Mm, ^103t*JftBS0^20'»'^/We— KfteiWflS 
80^^#CLl<b^2CD^«^9Wffi^^9CW^^$4CL2icDP^IlD=(^ 
ifr7WWHI)/2. fc*5 % -wl^e— K^te«gP3©#iW2W:25~50/tm, ftJRt: 
— ^»405fiM!4A^f±l. 0° -1.5° ^2<©^i»iftBS90tt>WfflJ9B©ftapi|tSR 
1, R2«10mm^_h-t > fetVf^«tV\ fcffllfc— *S4©«TOiLTTa-Au4:jiJ£ 
U SSWKt— ^ii4CDj?:$d3 = 0. 2^m, ^«4W*gW4=7 J [ t m, f$Mfc— 

*m4<D®mfi $ =1. 4° , *ffi|fc-*»40>£$ = 3. 5mm£i8!JtLfc. #1 

[0060] ±|EO#^ta:^tLfc#^>°7^-^SrffiV^-C, AT( o C)<t^l(7))t^iJS50^ 

^£*Lfc#ttgU2, M2<^^SiSS9^V^^s miO^*iSS§50CD>t{a'Jlffil®3 
SliSS2O^»EK9OS^fflJ9A^©WHSW3 = 0Mm, l(im, 2(imOi^ 
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[0061] zaztt^ m2<D%mf&&9&mv£^m&<D-5i&ftm&&t£mi4dB* ±is 

WHlW3*S2 n m£>^fi$J18dB, ±|E(WI«W3*5l /z m(7)#^«^22dB, _h|B 

#.<5<h, ±|HWP^W3^0 u mCDi§"g-te#t)0. 5dB, ±|SWPiW3^2 ^ mtO^-giij^ 
0. 3dB«T<tfci£*^Vh£<ft5 0 

[0062] LfcaSof, »l©3fci»jftK50O— *0«B3Sli:J(|203tei»«|ft9©S^»9A 

[0063] ^±(c^v vc, «w©HJfijgii<o»*iS:«MUfcas % 
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#t¥iT^iS](i^KL, ttc&zitztcvxDmtink. ^i-^m2(D^tm^mt, 
u<Dmm^m2 $ mm^ttfatcwiVbtitzmmm2(Dftm&®kfrizm-t%v 

m2^td.m<D^yt^m^ytmm^ 0 
[5] mmm^mmt^ n m&Tx*&zzkzwmkT%m#m4icmmnmyt¥m °r 
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